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INTRODUCTION
1.1 Background and setting
Uganda is a land locked country with a total area of 241,020,99 sq. Kilometres and lies
astride the equator 4°N and 1° latitude and between 29.5°E to 35°E longitudes. It has a
bimodal rainfall from 300mm in the driest parts to over 2000mm in the water parts of the
country. Temperatures are moderate ranging between 16°C and 27°C.
Eighteen percent (44,033.00 sq km) of Uganda's surface is covered by water of which
36,327.76 sq kms comprise of open water, and 7,707 sq kms of swamps. The fisheries
sub sector contributes about 3 percent to the Agricultural GDP which in turn contributes
42 percent of the National GDP. It employs about 75,000 directly and 500,000 indirectly
in activities related to fisheries giving an employment multiplier of 6.7. This implies that
one fisherman supports 7 other people to get employed secondary and tertiary activities
activities related to fisheries exploitation such as processing ,trading boat construction
,fishnet making /repairing and provision of the various support services. The economic
activities that take place directly at the landing sites include fishing, water and land
transport.
The fisheries sector has of recent become a major foreign exchange earner becoming
second to coffee in the recent past. In the 1991 the fisheries contribution to GDP was
valued at Uganda shillings of 51.8 billion, 2.6percent of GDP and Uganda shs.65.5
billion (2.1%) in 1995 at 1991 constant prices (MFPED 1, 1998). In 1996 fish exports
were second highest fetching US$ 45 million and contributing 6.4% of the total export. In
1998, the fisheries sub-sector contribution to the agricultural GDP was 5 percent with the
total fish catch of 217,000 tones. The total fish export the same year was 14,688 tonnes
worth 52.825 billion shillings.
1.2 Water Hyacinth in Uganda
The water hyacinth, is a free floating macrophyte, which is native to South America. The
weed said to have gained access to the northern limit of the Nile basin in Egypt between
1872 and 1892 (Gopal and Sharma 1981) appeared in the central zone in the early 1950's.
The water hyacinth established throughout tropical and subtropical regions of the world
(Holm et el 1997). The weed has colonised both. the flowing and still water, which is
nutritionally enriched by drainage from agricultural, land, discharge into the water from
the factories or urban waste and inadequately treated sewage effluent. This has enabled it
to develop extensive thick mats, which drastically altered the ecology, prevent movement
by boats and efficient utilisation of water by man and animals (Harley 1990). Thick mats
of water hyacinth impede access to fishing areas, destroy fish traps, increasing breeding
by vectors of human and animal disease say bilharzia. The weed was first noticed on the
Ugandan waters in 1987 and the ecological system affected in Uganda by the water
hyacinth are L. Victoria, the Kyoga complex and Albert Nile.
1.3 Research Problem
The weed is said to have occupied about 80% of the shoreline of Lake Victoria(1998).
Because of the high proliferation rate, the weed had established itself in most of the
Ugandan water bodies blocking most of the sheltered bays and outlets, carpeting fishing
grounds, fish breeding areas and nurseries and feeding beds in lakes and rivers thus
drastically impairing fish production. Also other activities like water abstraction points of
Kampala, Entebbe and Jinja have been interfered with as well as hydroelectric generation
at Owen falls dam. Since it's entry into Uganda waters towards the end of the last decade,
the weed has created a lot of fears and caused much social economic and environmental
problems.
Various economIC activities are therefore threatened including the incomes of about
575,000 who are employed directly or indirectly. Because of this, there is need to define
the magnitude of this problem and build consensus on whether the water hyacinth has
disrupted the various economic activities or has benefited some people. The study
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therefore seeks to establish the role of the weed in all above and the amount that is at
stake in monetary values.
1.4 Research Objectives
The study is expected to achieve the following objectives;
I) To review costs and benefits associated with water hyacinth infestations on Lake
.Victoria in the 1990s.
ii)To determine the fisherfolk incomes from their various fishery activities before the
weed appeared.
iii)To determine the extra costs accruing from the presence ofthe water hyacinth
iv)To determine the potential uses of the water hyacinth
v) To determine the earnings accruing from the various uses of the water hyacinth like
biogas, crafts, animal feeds or fertilizers.
3
LITERATURE REVIEW
2.1 Economics effects of Water Hyacinth on Fishers
The weed is perceived to affect the fisheries through reduced level of production,
reduction of species composition of the catch, causes poor quality of fish, raise cost of
operation, obstructs fishing/navigation and destroys fish nets and motor boat engines.
Boats do get engulfed by the water hyacinth while in the process of fishing transport and
get stuck in the weed and have to be retrieved using additional manpower and bigger
boats (Twongo and Odongkara, 1997). In addition, the presence of the weed has created
income opportunities for some members of the communities
. According to Nkuba (1998), there was an estimated loss of 6.4 billion shillings in 2
years at three landing sites namely Masese ,Gaba and Kasenyi. This was due to closure of
the landing sites that no fishermen could land temporarily or permanently.233 million
was the monetary value of nets lost. The nets were taken by the floating(mobile) water
hyacinth as it was in transit and some were broken into pieces that they could not be used
any 10nger.7.5 million was the monetary value of fuel increase per fishing trip. The
fishermen had to break through floating mats of the hyacinth espacially that which was
encountered in the open water of Lake.Victoria. When landing the resident water
hyacinth caused increase in fuel use for the fishermen so as to break through it in order to
get to the site tto avoid fish spoilage.A loss of about 6 billion shillings from 60 fishermen
in 1994 and 1995 had serious effect on their incomes.
. According to the state of the Environment report the direct household expenditure on
fish exceed 39 billion Uganda shillings 1989/90.This has direct effect on the livelihoods
of the fishermen such as paying school fees, meeting home needs, savings, re-investment
to break viscous circle of poverty. In island such as Ssese islands loss of fish sales has
great impact since it is the main source of income for the islanders save tourism which
benefits afew. Catches per day have direct impact on annual catches
.Uganda mainly exports Nile perch and Tilapia (Fisheries 1994). Any loss of fish sales
has direct impact on the fish exportsThey are many fish processors that are established
and their potential could be undermined by unstable supply due to closure of landing sites
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such as Kasenyi where most factories buy their fish. The water hyacinth changes breeding
of fish by blocking the breeding grounds. This has grave effect on the ecology of the lake.
According to background to the budget 1995/96 there are 9 factories established out of 20
proposed and as more get into the business the demand will increase but the supply of
fresh fish will not march with the demand which could lead some factories operating
below capacity. The fish factories have increased exports due to value added there by
creating foreign exchange earnings. Decrease in supply is due to blocking of landingsites
and blocking of breeding grounds especially those oftilapia.
Referring to Nkuba' s report (1997), loss in fish sales has direct impact on govenunent
revenue because of loss in taxes and exports. there is loss of revenue due to reduction of
fish exports, taxes collected from fishermen and along the distribution system from
wholesalers to retailers. With less govenunent revenue the budget becomes worse.The
loss in fish sales has direct impact on re investment of savings from the sales. As incomes
increase so does investment but in this case the incomes decrease so does investment. The
loss in sales has direct impact on the saving made annually by fishermen.
2.1.2 Effect of Water hyacinth on Incomes of fishermen ,Exports ,Government
revenue, Investments ,Savings ,and Employment
There was a loss of 233,916,000 Uganda shillings worth nets during the last water
hyacinth peak attack (Nkuba ,1998).This was an indirect loss caused by infestation of
water hyacinth on Lake Victoria. When net loss was on the increase due to the water
hyacinth,then operation costs of fishermen had to increase. this lead to decrease in the
incomes of the fishermen. Every time the weed closed the landings, on departure it left or
broke the nets. Fishermen had to buy new sets of nets if they were to remain in business.
The frequency of the loss aggravates the already existing high costs to reduce the profits
earned from the business. Incomes are directly proportional to savings made and
investment. There is a decrease in govenunent revenue. Every time a fisherman losses the
nets
I ) he will not fish for some days as he buys a new set
ii ) he may buy fewer nets than before hence less sales of nets.
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iii) he may get discouraged about expanding the business hence he will not increase his
level of operation which could have lead to buying of more nets.
The number of nets used in fishing have a direct impact on total fish catch.
2.2 Economic effects of water hyacinth at Key Installations
According to Mr. Odongkara (1997), the water hyacinth affects various establishments in
a number of ways, namely,
i) Economic losses to industrial fish processors in terms of poor quality fish due to delays
in fish delivery
i) Extra cost to the fish company of providing ice to fishermen at a subsidised rate.
iii) Construction ofjetties for convenient landing of boats.
iv) Extra cost of paying some factory workers to remove the weed from the jetty.
v) Poor quality raw water for water supply stations. At Entebbe water works, when the
water hyacinth is present the filters are normally washed every 30 minutes leading to
interruption of water pumping. When the weed is present there is an 8 hours of
interruption by the weed leading to a reduction of total water supply of 1000m3 per day.
The weed affects water filters and turbines at the electricity generation plant and
contributes to frequent load shading. In 1997, Nkuba reported that Uganda Railways
Cooperation had services shifted temporarily from Port bell to Jinja because of the pier
having been damaged. It also chokes the engine filters of the ship thus increasing the
frequency of their cleaning and replacement. It was also reported to have caused
breakage of the bridge (link span) as the ships pushed against it when entering the dock.
2.3 Potential uses of the Water Hyacinth
Water hyacinth is believed to grow well in places that receive industrial discharges.
(Ogwang 1998) some scientists believe that one of the uses of the weed is to purify
industrial wastes and the weed can be used for making biogas. It has been observed that
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the daily gas production can reach threshold values of I litre/day at 150 days for garbage
and dry hyacinth and 200 days for fresh water hyacinth. (Lopez et aI, 1997).
The production of biogas would involve heavy investment which would prove
uneconomical, infact the lake zone is a cattle growing zone which could easily make
biogas from animal manure.
Luzira maximum prison in Kampala is active. The prisoners collect the hyacinth, mix it
with a little cowdung and generate biogas in two digests. The gas is stored and used to
cook meals for 2,000 prisoners during the frequent power cuts. In this way, the prison
shares 6m Uganda shillings /year and in total has saved about 300m3 fire wood or 8
hectares of wood land.
Around shores of Lake Victoria water hyacinth is collected by farmers, and used as a
much around their banana plantations. An increasing number of people collect the stems,
dry them and make crafts. In Kampala Bio-Earth (U) Ltd uses water hyacinth as the main
feed stock for producing a range of fertilisers with varying N,P,K ratios. So far the
project has been dependent on aid, but it aims to become self financing and to be a viable
business.
It has been reported that the weed can be used in making animal feeds but experiments in
Mwanza have shown both cattle and pigs can ply feed on the weed if starved,
The Asian Institute of Technology has experimented on the use of the hyacinth as a fish
pond input. It established that composed water hyacinth could replace up to 50% of
ingredients in Tilapia culture without significant productions in growth. It therefore
recommended to carry out active research on how to utilise this weed in fish culture
(mainly tilapia) in the region.
Lastly, water hyacinth can also be used to make paper. But due to the bulk nature of its
fibre, the quality of the paper made from water hyacinth could be sub-standard. Further
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Imore, the cost of collecting and transporting the weed to the paper manufacturing
factories would make it uneconomical.
3.0 Methodology
This presents methods employed to collect data and it analyses and decries the research
design, study areas, study population, sample selection procedure and data collection .
Quantitative, qualitative and participatory research methodologies are be applied. Data
and information is to be collected through review of existing literature, discussions with
people and officials of the various organisations that are affected by the water hyacinth in
one way or the other and interviewing a sample of the local communities randomly
selected from landing sites.
The valuation methods to be used in this study are mainly establishing the loss of income
due to decline or loss in productivity and the cost of replacement. On the other hand we
will also look at the gains due to the presence of the weed .
3.1 At Local Level
Baseline data is to be collected initially on the current status of the weed at selected
landings in selected districts using focus group discussions. Information on impacts of the
weed ,potential uses of the weed and control activities in place would be sought through
these discussions. Respondents who are knowledgeable about the water hyacinth are to be
selected for the focus group discussions at the selected landings.
The sample survey is to be randomly selected according to the distribution on the water
body (Lake Victoria). Nine districts (Rakai, Masaka, Mpigi, Kampala, Mukono, Jinja,
Iganga, Bugiri and Busia) surround Lake Victoria. Five districts would be selected using
a sample random sampling procedure. The sampling procedure would involve the
following; each of the districts is assigned a number and the number written on a piece of
paper and folded several times. The folded papers are then put in a box, which is shuffled
several times. Five pieces of paper are to be picked from the box, one at a time and the
districts represented by the numbers on the papers are selected for the study. The sites to
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Ibe sampled in these districts, are to be selected randomly using lists submitted by district
fisheries officers as sampling frame.
In an effort to have proportional representation, it is necessary that the number of sites
selected per district be based on the percentage of the landing sites reported in the
districts selected. Selected members of the communities operating or employed in
various beach based activities are to be interviewed using a semi-structured questionnaire.
3.2 National Level
Using an interview schedule, interviews will be carried out at important economic
installations and centres including water supply, fish processing, electricity generation
and resort beaches.
Data is to be analysed using Excel and SPSS Soft Ware.
3.3. Basic Assumptions
i) It is to be assumed that all respondents give correct, unbiased and accurate information.
ii) The district fisheries officers, fish landing authorities and managers of the key
installations in the different areas would give information to enable the researchers to
develop a good sampling frame
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IFINDINGS
4.0 Review of costs and benefits associated with Water hyacinth infestation on Lake
Victoria in the 1990s
According to a study done by Nkuba on 60 fishennen on Lake.Victoria. Sixty fishennen
alone lost nets worth 233.9 million Uganda shillings in 1994 and 95, 6.1 billion worth of
fish sales,7.5 million worth of fuel increase due to delays on the lake caused by the weed.
In the survey conducted by Dr. Twongo in FIRRl, fishennen also reported loses from
engine break down caused by the weed choking the engine. Fishennen also reported that
their boats had been engulfed by the water hyacinth while in the process of fishing.
When there is delayed landing of fish due to the presence of the water hyacinth, there is
nonnally deterioration of the fish quality and late arrival for market activities .
All these reduce considerably the prices the fishennen received compared to when the
weed had not impended their return. It had also been noted that Nile perch which
nonnally
sold at Shs.1,000 per Kg on Lake Victoria and could fetch as little as Shs.300 per Kg
when boats were delayed by about 3 hours.
From the survey carried out by Odongkara (1997), it was observed that for the last three
years the fisheries had been characterised by prolonged periods of poor catch on most of
the water bodies in Uganda ,and most respondents reported that this happened because
the weed had blocked the breeding grounds(95%) and deprived the fish of oxygen with
Tilapia being the most hit. On a more regular basis, the weed entangled into fishennen' s
nets and quite often boats got stuck in the weed and had to be retrieved using additional
man power and bigger boats.
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According to a study carried out by Rubanza,on the economic valuation of water hyacinth
in Uganda fresh water resources(1998) it was revealed that the costs incurred on the
fisheries alone were;
I ) Loss of income due to failure to go fishing.
a)Fishermen in open bays
b) Fishermen operating in closed bay
2) Loss of fishing nets
3) Loss due to reduction in fish catches
4) Cost of extra fuel used
5) Cost incurred on purchase of ice
6) Cost incurred on engine repair
7) Cost incurred due to replacement of motor boat engines
Sub total
1,440,576,000
70,731,072,000
23,100,000,000
10,012,464,000
4,425,120,000
5,457,375,000
181,912,500
952,875,000
116,310,390,000
During this study,262 respondents were interviewed, 131 from L.Victoria ,71 from
L.Kyoga and 60 from landingsites on L.Albert
4.1 Water hyacinth control options and the costs involved
a) Manual control.
According to Rubanza's survey report (1998), communities in Iganga, Jinja and Mukono
were reported to demand between Sh.100 t0300 per wheelbarrow load of weed which was
roughly about 15Kg. Given the average figure of 250 tonnes of the weed/ha ,the local
communities were reported to charge a figure of Shs.200 per wheel burrow. If we use
this figure to estimate the cost of removing the weed manually, the cost of removing 1
hectare of the weed manually would be around 3,300,000 Uganda shillings and take one
person about 238 days to remove 1 hectare on the assumption that one person can remove
about 70 wheelbarrows or 1.05 tonnes per day. It would take about 19.8 billion shillings
to have the 6000 ha of weed removed assuming that the weed had never increased or
reduced.
From the survey results, out of 256 respondents the majority of respondents (70%) were
not willing to accept any payment less than 1000 shillings per day to remove the weed
and only 20% said that they would be willing to participate at any pay less than 500
shilling per day.
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IOne man could remove about 50 wheel burrows per day
Each wheel burrow weighed 15kgs.
One hectare of water hyacinth was estimated at 250 metric tonnes.
250 tonnes is an equivalent of about 16667 wheel burrows
It therefore required 20,000 billion Uganda shillings to remove the weed. Assuming
no growth, it would have taken 5479.6 years for one man.
Manual removal was generally very slow and difficult to catch up with the growth rate of
the weed. From the survey undertaken by FIRRl, many respondents emphasised support
for the manual option for removing the weed and the reasons given for preferring the
manual method was that some saw it as a chance to get employed. There was a general
belief among the public that there was a lot of money associated with water hyacinth
control in the country at that time
b) Biological control.
In a survey conducted by Dr.Twongo, the weevils seemed to be doing much better in the
Ugandan environment than elsewhere. A single weevil produced 8 eggs per production
and produces five generations per year compared to 3 or 4 in other areas. It was
estimated that this method costed about Sh.15,000 per hectare from introduction to when
control is achieved. It therefore required a minimum of 90 million shillings to control the
6000 hectare weed at that time. But this did not include the initial start up costs and
overheads in the weevil rearing process. These estimates were done with the rearing that
was being done at Namulonge Agricultural research institute, The onshore rearing
facilities eliminated the costs of transporting the weevil from the rearing tanks located in
Namulonge research institute to release sites.
It was established that Dr. Twongo and his colleagues that it required 3,000 Us dollars or
4 million Uganda shillings to set up a unit of an offshore rearing unit capable of
supplying 500,000 weevils per year on the lakeside and pay for the attendants and five of
these units were set on Lake Victoria.
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c) Chemical spraying.
This can be achieved either using a boat or by use of an aircraft. When using a boat, it is
estimated that one can spray 7hectares per day at a cost of US $ 59 per acre or boat
77,000 Uganda shillings. This approach would take 857 days to spray the 6000 ha and
cost 345,000 dollars or four hundred and sixty two million Uganda shillings.
In case of using an aircraft for spraying it is estimated that 100 hectares can be sprayed
per day at a cost of about 319,800 per hectare. Thus would take at least 2months to treat
the 6000 hectares at an estimated cost of 1.46 billion shillings using one plane for a
single application. It is often necessary for another follow up treatment to challenge re-
growth
4.2 Utilisation of the water hyacinth.
From a survey undertaken by FIRRI, most respondents were not aware of any significant
use that had been made of the weed at the landing sites. Although there was mention of
some uses like making furniture ,feeding animals and using it for mulching, the local
communities already had local materials they had been depending on as raw materials for
these which were may be easier to harvest and may be durable than the water hyacinth. It
may therefore not be appealing for the local communities to shift to the water hyacinth
for utilisation unless the cost of it's utilisation had proved to be so low compared to the
already existing substitutes or the returns were so great compared to what they were
usmg.
4.3 Comparative Cost and Time.(1990s)
Methodology Cost per ha Time to Time for Total Cost
Ushs. Remove aha. Removal of Ushs.
6000 ha
Manual 3,300,000 238 days Depends on 19.8 billion
manpower
employed
Mechanical 534,375 5.7 16 years 4.29 billion
Biological 15,000 After 5 years 150 million
Chemical spray 77,000 Ihr 2.35 years 462 million
(boat) ..
Chemical spray 319,800 5minutes 4months 2.92 billion
(arial
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4.3.1 Policy Implications
According to Rubanza's report (1998), the total cost the various socio-economic groups
incurred was about seven billion and six hundred and ninety eight million shillings
(67,698,416,220) as compared to nineteen billion and eight hundred million shillings
required for the most expensive control option. Chemical control option is the cheapest
option for control of the weed and it would take a short time, however there was a risk of
affecting the fish ,people and marine life. The biological control option was the second
cheapest control option and the officer in charge Dr.Ogwang was convinced that the
option delivered tangible results. Impact studies in areas where the it had been applied
indicated that it had effectively checked the water hyacinth growth in a period of about
five years. While manual control of the water hyacinth seemed to be the most preferred
option, it was the most expensive option.
4.4 Current resurgence findings.
Focus group discussions have been carried out in the districts of Mukono and Mayuge to
obtain information on the current status of the weed. In Mukono district, Koko and
Nkombwe landing site were selected and in Mayuge district, Lwanika ,Bugoto and
Igulube landing site were chosen for the discussions.
The research team was informed by the selected respondents at these landings that the
weed is still freely floating with no compaction characteristics of shoreline mats. Due to
this , the impacts of the weed are still minimal since it is in small amounts. The
respondents noted that the weed is much healthier than before and are also aware of the
problems attached to its presence the landings.
In addition, the respondents informed the team that they have no use for the weed so far
since it is in small amounts. However when in large amounts, the weed can be used as
mulch, animal feed (pigs), biogas raw material and fertilizer. They also said that they
could only shift to water hyacinth if the costs of its utilisation are low compared to the
already existing materials or if returns from its utilisation are so great.
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Generally the people responsible for the control activities at the landings are the fish
landing authorities mainly the Gabunga and the task force/landing management
committees. These authorities normally supervise the manual removal of the weed from
the lakeshore line
. The landings also lack the required equipment to help in the removal of the weed infact
at some landings like koko, the people have just neglected the weed at the shoreline since
it is infested with insects and they have no equipment to remove it. They also know that
with time, the weed will accumulate at the landing and cause them problems.
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